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Aradt. Dated 11/12/2004 

Reply to Office Action of July 21, 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A current sense circuit comprising: 

first and second transistors, each having first and second terminals and a control terminal, 
the conduction through each transistor between the first and second terminals being controlled by 
the voltage between the control terminal and the first terminal of the respective transistor; 

the first transistor having its first and second terminals configured to connect in series 
with a first power supply terminal and a load; 

the first terminal of the second transistor being connected to the first terminal of the first 
transistor, and the control terminal of the second transistor being connected to the control 
terminal of the first transistor; 

fir s t biasing circuitry biasing the first and second transistors to operate with equal first to 
s e cond terminal voltage s; 

a first control loop responsive to a reference voltage to clamp the first to second terminal 
voltages of the first and second transistors to a predetermined voltage; and, 

a second control loop providing a sense circuit output current linearly varying with the 
current through the second transistor. 

2. (Original) The current sense circuit of claim 1 where the second control loop has 
a high output impedance. 

3. (Original) The current sense circuit of claim 1 wherein the first transistor is N 
times larger than the second transistor, wherein N is substantially greater than one. 

4. (Original) The current sense circuit of claim 3 wherein the second control loop 
provides a sense circuit output current component equal to the current through the second 
transistor minus a bias current on the second transistor. 
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5. (Currently Amended) The current sense circuit of claim 4 furth e r - comprised of 
second - w herein the second control loop includes b iasing circuitry biasing the sense circuit output 
current to a zero current when a load current is zero. 

6. (Original) The current sense circuit of claim 1 wherein the second control loop is 
not active when the voltage on the load connection to the first transistor approaches the voltage 
of a second power supply terminal, and further comprising a third control loop, the third control 
loop providing a sense circuit output current linearly varying with the current through the second 
transistor when the voltage on the load connection to the first transistor approaches the voltage of 
a second power supply terminal. 

7. (Currently Amended) The current sense circuit of claim 6 further comprising: 
a second current sense circuit comprising: 

third and fourth transistors, each having first and second terminals and a control 
terminal, the conduction through each transistor between the first and second terminals 
being controlled by the voltage between the control terminal and the first terminal of the 
respective transistor; 

the third transistor having its first and second terminals configured to connect in 
series with a second power supply terminal and a load; 

the first terminal of the fourth transistor being connected to the first terminal of 
the third transistor, and the control terminal of the fourth transistor being connected to the 
control terminal of the third transistor; 

first biasing circuitry biasing the third and fourth transistors to operate with equal 
first to second terminal voltages; 

a first control loop responsive to a reference voltage to clamp the first to second 
terminal voltages of the third and fourth transistors to a predetermined voltage; and, 

a second control loop providing a sense circuit output current linearly varying 
with the current through the fourth transistor; and, 

a third current sens e oirouit comprising: 
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fifth and sixth transistors, each having first and second terminals and a 
oontrol terminal, the conduction through each transistor between the first and 
s e cond t e rminals being controll e d by the voltag e between the control terminal and 
the first terminal of the r e spective transistor, 

the fifth transistor having its first and s e cond terminals configur e d to 
connect in seri e s with a first pow e r supply terminal and a load; 

the first terminal of the sixth transistor b e ing conn e ct e d to the first 
torminal of the fifth transistor, and the control torminol of the sixth tronsis tef 
b e ing connected to th e control t e rminal of th e fifth transistor ; 

first biasing circuitry biasing th e fifth and sixth transiGtor s t Q- eperat e^ with 
equal first to second terminal v olta g es; 

a first control loop responsive to a reference voltage to clamp the first to 
second terminal voltages of the fifth and sixth transistors to a predetermined 
voltage; and, 

a s e cond control - loop providing a se ns e circuit output current lin e arly 
varying with the current through die s econd transistor; 
the output current of the current sense circuit of claim 5 being coupled to flow between 
the first and second terminals of the third transisto r, the output of tho second ourront sonoo circuit 
being coupled to flow between the first and s e oond terminals of the third curr e nt se ns e output . 

8. (Original) The current sense circuit of claim 7 wherein the first power supply 
terminal is a positive power supply terminal and the second power supply terminal is a negative 
power supply terminal relative to the positive power supply terminal. 

9. (Currently Amended) The current sense circuit of claim 7 further comprised of a 
resistor current mirror coupled to the output of the ted -second current sense circui t and a 
resistor cou pled to the output of the current mirror- mrtptrt. 

10. (Withdrawn) A current sense system operating between first and second power 
supply terminals comprising: 
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a first current sense circuit coupled between the first and second power supply terminals 
and having a first current sense input and a first current sense output, the first current sense 
circuit providing a current sense output current proportional to the current in the first current 
sense input when the voltage on the first current sense input is between the voltages on the first 
and second power supplies; 

a second current sense circuit coupled between the first and second power supply 
terminals and having a second current sense input coupled to the first current sense output, and a 
second current sense output, the second current sense circuit providing a second current sense 
output current proportional to the current in the second current sense input while holding the 
voltage between the second current sense input and the second power supply terminal constant; 
and, 

a third current sense circuit coupled between the first and second power supply terminals 
and having a third current sense input coupled to the second current sense output, and a third 
current sense output, the third current sense circuit providing a third current sense output current 
proportional to the current in the third current sense input while holding the voltage between the 
second current sense input and the first power supply terminal constant. 

1 1 . (Original) A method of sensing current using transistors, each having first and 
second terminals and a control terminal, the current flow between the first and second terminals 
being controlled by the voltage between the control terminal and the first terminal, comprising: 

coupling the first and second terminals of the first transistor in series with a source of 
power and a load; 

using a first control loop responsive to a set voltage, mirroring a current proportional to 
the current through the first transistor to a second transistor while maintaining the voltages 
between the control terminal and the first terminal of the first and second transistors equal, and 
also maintaining the voltages between the first and second terminals of the first and second 
transistors equal; and, 

providing a current sense output responsive the current between the first and second 
terminals of the second transistor. 
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12. (Original) The method of claim 1 1 wherein the current sense output is provided 
by a second control loop, the second control loop providing a current sense output current 
changing linearly with and equal to changes in current between the first and second terminals of 
the second transistor. 

13. (Original) The method of claim 12 further comprised of including a bias current 
in the current sense output current to make the current sense output current equal to zero when 
the load current is zero. 

Claims 14-18 (Canceled) 

19. (Currently Amended) A method of current sensing comprising: 
providing first and second transistors, the first transistor being N times the size of the 

second transistor; 

passing the current to be sensed through the first transistor; 

controlling the first and second transistors so that the voltages across the first and second 
transistors are equal to a reference voltage and independent of the input current to replicate the 
current in the first transistor in the second transistor in a ratio of 1/N; and, 

providing an output that varies linearl y proportional to with-the current in the second 
transistor. 

20. (Original) The method of claim 19 wherein the first and second transistors are 
biased by bias current sources. 
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